Farnesylation and proteolysis are sequential, but distinct steps in the CaaX box modification pathway.
Membrane localization of Ras proteins requires posttranslational modification of a conserved C-terminal sequence motif known as the CaaX box (C is Cys, a is any aliphatic amino acid, and X is the carboxyl terminal residue). The modification steps include farnesylation, removal of the three C-terminal amino acids, carboxyl-methylation, and palmitoylation. In yeast, the farnesyltransferase (FTase) is encoded by the RAM1(DPR1) and RAM2 genes, and the methyltransferase is the product of STE14. The gene encoding the protease(s) that is responsible for modification of the CaaX has not been identified. We have used in vitro-synthesized Ras2p and synthetic peptide substrates to investigate the relationship between farnesylation and proteolysis. Addition of yeast cytosolic extracts to rabbit reticulocyte extracts programmed to synthesize Ras2p led to prenylation of Ras2p and a change in electrophoretic mobility similar to that observed during Ras maturation in vivo. However, it was not possible to determine if the mobility shift is the result of prenylation, proteolysis or a combination of both steps. Therefore, we examined the relationship between farnesylation and proteolysis directly using extracts prepared from bacteria overexpressing the genes for the yeast FTase (RAM1 and RAM2) and synthetic CaaX box peptides. Extracts from bacteria expressing RAM1/RAM2 efficiently prenylate CaaX box peptides, but do not proteolyze the -aaX residues. However, addition of yeast extracts from wild type, ram1, or ste14 mutants resulted in the removal of the -aaX residues from prenylated CaaX box peptides.